Arkansas Science &
Technology Authority

Annual Report
FY 1989




Arkansas Science &
Technology Authority

Annual Report
FY 1989



The Arkansas Science
& Technology Authority

Board of Directors

William H. Bowen
Chio! Exsmaive Cffioer and
Chadrenan of the Board,
Firet Commercial Corparation
Litihs Rock, Arkansas
Tarm expives: 992

Dr. Pausl Magion
Diiroctor
Arkansss Departmant of | Bghor
Education
Littls Rock, Atkansus
Pamanamn appointmaent

Harry Truwman Moo~
Aoy
Goodwin, Hamifan & Moors
Paragoudd, Arkanasis
Tenm axplres: 1983
Yice Ghaltman

D, Joe F. Nix

Arkadeiphin, Arkansns
Term axpires: 1091
Chalrman

Bill Clinton

Governor

Dy, Uetty Overlon
Dedn of the Crduats School
Unilvisrsiny of Arkarsas =t 1 Hio
Rock
Litthe Rock, Arkanigs
Torm wpires: 1003

Dr. Danabd O Pedarag
Wios Chancalior for Academic
Mrairs
Uiy ity of Arkowesas
Faivatiswilly, Arkaness
Temm expiros. 1980

|ouis L. Ramesy, Jy
Anorney
Harmumy, Cow, Uehd gl Silban,
Hierokion & Stwling
Pine Blul, Arkanaas
Tearm explros: 1902

D, Winked L. Thitmpson
Prasidont
Unbeersity of Central Alkanzas
', Arkansan
T explres: 1980

John Troutl
Publishar
Junesboto Sun
donesboro, Arkaniss
Tem expites: 1862
Secratary

Jarry Welbmlar
Proabdent
Wabstor Corporation
Linte Hock, Arkinszs
Tarm explezy: 1661

Dy, Wiltiam Wilingham
Pivhessoc
HNatunal Sciancan Lopartmsnt
Urdvarsity i Arkamess al
Firg Bluff
Taim expiras; 1883

Ex-Offizic memboars

Tha Honotable Max Howell
Arkandes Sate Senate
dnticsonills, Aioyses
Tarm explios: 18H)

Thie Honarahle John Lipton
Aroigras House of Reprasaniobves
Warion, Arkensas
Tarm enpiros: 1980

Commiftees;

Exwoidive Commiftes
D, Joe Hix - Chatiman
William Berwen
Hirry Truman Madea
D, Winlred Thomgeon
Jadin Troull

livesiment Comminae
Hurry Truman Moore - Chairman
Wil Lovwen
Liauds Barmesiy, o,
daary Wabatar

Panndiig Commsties
b Teedin- Chalrman
Dr. Paul Marlon
D, Windred Thompson

Husearch Commilios
ir. William Willliigham - Chaiman
Dr. Donald Paderscn
Dr. Betly Ovenon

Dr. John W. Ahlen
ASTA President



L e e e e e e
June 30, 1989

Governor Bill Clinton and

Members of the T7th General Assembly
State Capitol Building

Linle Rock, Arkunsas 722011

Dr. Joe Nix
Dear Governor Clinton and Legislators: Chairman

1 am pleased to present the 1989 Annual Report of (he Arkansas Scicace & Technology Authority, which charis
Our progress in coonomic development,

As ASTA closes out the decade, we look at vur past sccomplishments and future poals as a springboard to the 2151
ventury, with rescarch and technology development leading the way. The success of the programs outlined in this
report is imdicative of the direction the Authority will contivue (o pursue.

The dividends arc, in part, measured by the increasing number of proposals being submitted and an overall
beighlcaed awareness of the role of scicoce and techmology throughout the siate.

The Basic and Applied Research Programs this year granted a lotal of $651,652.95 10 scicatists throughout the
state, representing 25 projects, bringing the 1oial] prant expenditures since 1986 to 51.9 million. Counting lever-
aged privaic company funds awarded through the Applicd Research Program, ASTA has pumped more than
S988,338 into the stale’s economy this year, bringing the total actual state and private (unds spent on rescarch o
more than $2.6 million since 1986. Experts in economic development have recognized that funding research is a
difficult commitment to make, since the benelils ure hard (0 project. Bul due to a commitment from the state to
pursue research, we inve begun 1o sec payoffs from thuse early cllorts.

The Sced Capital Investment Program, which this year alonc has conditionally invested more than 430,000 to
three companies, is thoving. The Business Incubator Program is nourishing six centers throughout the stae,
which providc assistance (0 40 individaal compaaies, with a total employment of 130,

With these premium benefits 10 the economy, we believe the Authority is directly on course with its mission:
bringing the benefits of science and (cchnology to the people of Arkansas. These kinds of tangibie results sre
kindled from a commitment 0 research - an initiative which builds a sironger economy - providing an appropriale
theme for our report. We are proud of our accomplishments and contributions to the peaple of Arkansis and

eapcrly seek our future challenges.
Sincerely, N
Dr. Joe Nix

Chairman of the Board
Arkansas Science & Technology Authority



ASTA: A Brief History

“Arkarnsat can carve out a wigue place for iself in the
narion if, in extablihing it research and development
goals, particular atiention is given io the funire needs of
the country and how Arkansas can combine its own
special resources and capabilities io arrive ai innovative
meany of meeting those necds. ™ (Report of the Legislative
Council Task Force in accordance with Interim
Resolution 81-67, Jan. 1953.)

In 1983, the General Assembly created the Arkansas
Scienee & Technology Authorily through Act 859,
following an insightful Legistative Council Task Force
report outlining Arkansas® research strengths and the
dircction the state shonld take to capitalize on those
strengihs,

ASTA's mission: To bring the benefits of science and
advanced technology o the people of Arkansus,

Research is the beginning and heart of all of the
programs al ASTA, but il is only the frst step in a well-
plunned series of events o stimulate Arkansas’
eCOnomy.

Since 1983, the slate has allocated $7.5 million, 1o
support ASTA's three primary programs. Desplte
ASTA's modesi funding, this indcpendent state agency
has been recognized 3s 2 national model for rescarch
and technojogy-based econumic development.

In the Research Programs, both basic and applicd
grant research have funded innovative
research a1 Arkansas colleyes and universities. From
the first research grami approved in 1986, through June
1989, more than $1.9 million in state research dollars
have hecn granted to scientists throughout the state,
rcpresenting 63 projects. Additionally, privalc industry
maiching grants to scientisis have wialled $743,322.28
since 1986,

A primary part of the Research Programs' objective is
the funding of original scicatific rescarch at the state's
collcges and universities, with consideration given (o
those with ceomomic potential.

Technology transicr is a part of the crucial
development process cocouraged by ASTA. With
rescarch providing the “nuis and holis” or “sceret
formulas,” busincsses and industries then need o he
prepared to use the technology.

This program networks with the economic
development stalfs within state colleges and universities
and assists in linking educalional resources with federal
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A construciive tool used in wechnology transicr was
created in 1985, when the General Assembly authorized
th¢ Research and Devclopment Tux Credit. The credits
are available (0 industry sponsors of ASTA's approved
applicd rescarch projects. Those cligible for Lax credits
van claim 33 perceni of the value of their contribution,
up 10 a maximum of 50 pereent of thedr net tax liability.
The credils arc intended to stimulate private-sector
support 1o universities and college research programs,
thus motivating technology transfer and university/
industry cooperation.

In another vein, ASTA promotes the federal Small
Business Innovation Research Program, which
competitively awards federal reseurch und development
(R&D) funds 10 small businesses conducting research
important to major federal agencics. From business
plans and feasibility studies 1o actual dollars, ASTA Is
supporting, monitoring and guiding svience and
technology developments I the swate.

Six business incubatur sites are Incited across the
stale, nuluring new technolopgy-oricnicd companics
through difficult start-up stages with a $2.09 million
lepislative commitment

New ideas and scientific discoveries are crucial for
home-grown long-term ceonomic development, and
that devclopment requires capital.

The Seed Capital Investment Program provides risk
capital to companics with technolngy-based products or
processes. Over the past three years, ASTA has been
directly imvolved in pumping §3.6 million mio the
economy through this program. Of that amount, 32775
million in private doflars werc invested after ASTA
agreed to invest $355,000 in six companics.

The best way 10 map the future is 1o study the past
ASTA sirives to do both through its Information
Program. This program is a wehicle for providing
information about ASTA's programs and digesting
economic changes in the science and
development forecast. Since 1985, this program has
focused on mechanisms (o bring more federal R&D
dollars into Arkansas colleges and universilics,

The Aunthority is governed by a 11-member board of
directors appointed by the Governor o staggercd four-
year terms. 1ts 12-membicr stall is headed by the
president.



1989 Mindset: Initiative

FY 1989 Highlights

July 28-29 (1988): Consultunts sddressed Little Rock
and Pine BlulT communily leaders on the polential for
National Biotechnology Cooperative in central
Arkansas.

September 8-9: ASTA und representatives of the
National Cenler for Toxcological Rescarch
participated in a stratepic planming scssion for the
Natinnal Bintechnology Conperative with consultants
in Colnmbus, Ohio.

states funded hy the National Scienee Foundation,
Arkansus has the oppurtunity to receive another $1.2
million over two years,

April 19: Dr. John W, Ahlen testified before a TLS.
Senate Appropriations Subcommillee (o urge supporl
[or FY 1990 funding of the National Biotechnology
Cooperative. Ao, the “FDA Revitulization Act” is
introdwced 1n the ULS. Scnate identifying the National
Cenler for Toxicological
Research (WCTR) as the

Seplember 28: A '
sucecsslul conference un
the federal Small Business
Innovation Rescarch
program was hosted by
ASTA and UAILR.
Featurcd speaker was Ann
LCskesen, president of
Innovilion Development
Tnstitute, the leading
private sector anthority on
SBIR programs.

September 28: The Encrey
Committee of the
Arkansas General
Assembly awards $300,000
(romm the petroleum

N\ suppesied site for a
nativnal bivtechnology
demomstration project,

Muy T: Dr. John W.
Ahlen, selected to
represent Arkansas,
departs onan 11-day tour
of three Curopean
counirics 1o [osier a
lechnningy exchange
program with the United
Slales,

Muy 10-13: ASTA
patticipated in a national
Astrophysics workshop
/  held in Little Rock, which

violation escrow fund Lo
ASTA for eneruy-related
rescarch projeets.

October 12: ASTA showcased the results of our
programs inan exhibil for the Governor Bill Clinton’s
unnouneement of his 1989 legdstative program.

Jan. 4 (1989): ASTA cnlered into a partnership with
the Jefferson Foundation, Inc. for a preliminary
assessment for planning & National Biotcchnology
Cooperative.

Feb, 17: A new steering commitice [or Arkansas’
participation in the federal Experimental Program to
Stimulate Competitive Research (EPSCoR) held its
lirst meeting. As one of the original five EPSCoR

ceniered on discussions

involving nentrings and
the possibility of lovating a Gummi Ray and Nealting
Detector (GRANDEY) in Arkansas. Governor Bill
Clinton later pledged support of the project and
300,000, pending the ULS, Depariment of Energy's
decision to build GRANDE in Arkansus,

Muy 1%: The ASTA Board of Directors awards $250,000
ander the Business lncubaior Program to the Lniversily
of Arkansas at Monticello, to fund (heir start-up
proposal [or an “Industrial Renaissance Center.”

June 27: U.S. Sen. Dale Bumpers' office notified ASTA
thal the Food and Dmg Administration had releascd
£500,000 to begin a feasibility study and master plan [or
the National Biotechnology Conperative.



Seed Capital Investment Program:

The Seed Capital Investment Program had an active
year, with ASTA's Board of Direciors conditionally
approving threc invesimenis in Avkansas home-grown

jes. Combined, these invcsiments tnlal
£430,000, while leveraging a total of $1.88 million n
capital from privaic sources. All three companies
projeet that 55 new jobs will be created over the next
Wi years,

This increased pace [or the Seed Capital Investment
Program rcflects on the track record cstablished since
the 1985 Arkansas Gencral Assembly authorized and
funded this innovative program. ASTA's investment
in icchnology-hased companies since 1986 (otals
5855000, stimulating an sdditional $3.88 million from
private investmeni sources,

Firms interested in tapping ASTA’s investment fund
must first submmit a pre-application for review.
Applicants mus{ decmonstrate that their product or
service 18 sufficiently innovative to have a i
advantage in the marketplace. Once eligibility is
determined, business pluns are requested [rom the firm
and the due dilipence process begins. Duting this
process the siafl delermines the viability of the new
technology and potential markets are identified.

All putentisl investments are reviewed by ASTA's
Invesiment Committee and submitied to the Board of
Drrectors for final action. Invesiment vehicles for
approved applicants include royalty arrangemenis,
peteni-participation rights and debt financing. ASTA's
enabling lcgisiation concerning the Sced Capital
Investment Program allows initial financing for
companies unable 1o securc adequate financing [rom
traditional sources, such as hanks. By statute, ASTA
has the abllity (o invest up to 500,000 in cach project
at any one time.

Once approved, ASTA's siall helps the new
technology-oriented firms evaluate their husiness
plans and assists in identifying additional sources of
financing and information.

Although there arc many facess to the Sced Capital
Investment program, the creation and retention of
lechnology-based jobs in Arkansas is onc of the most
important.

So far, 48 skilled jobs have been added lo Arkansas’
workforoe through this program. Of these, 40 have
been created by Arkansas Technologies, Ine.
(ARTECH), an automation and robuotics firm located

in Clarksville thal makes products to streamline
assembly-type production.

ARTECH rcilects the type of technology-based,
Arkansac-grown business ASTA proudiy supports -
ARTECH was initially funded by ASTA in 1986 as &
start-up company with only three employces.
Nthography Inc. (8 employecs) and the Micoil
Carporation were among the first invesiments made
from the program. Although Micoil is no longer in
operation, it represents the high-level of risk
ussociated with financing start-up companics. These
types of heavily-rescurched decisions reflect a part of
the genuine commitment Arkansas is willing w make
10 give new science and techaology companics a
chance to grow in Arkansas.

The 1989 conditionally-approved companics (hat are
described below also offer growth and expansion
potential in the stalc.

Emerging Technologies, Inc.

Emgcrging Technologics, Ine. is a Little Rock
company that has developed (he world's smallest laser
sighting device and Is launching into the visul luser
market.

‘The company employs advanced laser lechnology in
sporting goods equipment, marketed as Laser Aim
products. The Graduate Instituic of Technology,
located at the Universily of Arkansss at Little Rock,
assisted in developing and designing the miniature
power supply.

ASTA commitment: $200,000

Other sources: $1.05 million
Potential Johs: 20-30 during starl-up




A Real Commitment to PROGRE$$

N-Cor Technologies, Inc.

N-Cor Technologies, Inc., of El Dorado, has
developed a process to facilitate safer removal of
ashestos. In contrast 0 the current technology for
usbestos abatement, which requires some manual
handling and storage of the cancer-causing agent, N-
Cor's process allows a more cificient, safer containment
ol nsbestos malcrial

N-Cor's technology incorporates automaled vacunm
technigucs o remove the asbestos. The maicnial i
iransformed into a shurry mix for subsequent burial in
concreie form in a landfill or other storage-
containmcal area.

ASTA commitment: $200,000
Other sources: 375,000
Potential Jobs: 20 mew jobs over 5 years

Electromap, Inc.

Elecoromap, Inc., of Fayerteville, has dovcloped and is
now marketing a user-[ricndly, menu-driven
computerized clectronic atias of the world. Their
conditionally approved ASTA investment is 530,000
The compuny hopes Lo bring the classToom into the
computer age by providing information such as
population, geographical and government data by
simply pushing a button

It is a reference (ool designed for usce by siudents,
schools, libraries, businesses and community snd
economic dovelopment organizations.

With 238 full-color county, regional, world,
inpographic and statistical maps, it has been descnbed
as the “highest quality clectronic atlas on the market
today." The product was developed in coopcration with
ihe University of Arkansas at Fayetteville.

ASTA commitment: $30,000
Onher sources: 325,200
Potential Jobs: 3-5 during start-up



A National Biotechnology Cooperative:

“Lhic fo the enormons rescurces belng dédicared [ro
biotechnology] by forcign colnirivs .. [there) is a nced
Jfor a fucility to be developed in the United Statey where ...
organizations . can came logether to share thai xpice
antd the sophisticared seiennific equipment required af this
wark. .

Vhe [U.S. Senate Labor and Human Resourees|
Conimiltee has been informed that such a fucility already
exists, The government owny approxinately 400,000
siptare foet of this high-level containmend. The
Comnmines understavids that it s part of avery active and
ldghly respecied hiodogical revearch fuciity In ceniral
Arkanses, the Natfonal Center for Taticofoglcal
Kesearch, NCTR. .."" (Senare Repory 100-600 issued by
the Lubor and Maman Resourees Commirtee of the ULS,
Sennte on October 21, 1988)

In the March 1988 issue ol BioPharm, Steve Burrill uf
Ernsl & Young sates: "The fedendd government hus
become concerned that It s perceived s a harrier to
hiotechnological progress; to change this perception, fi
has luken several sieps to support the domestic

The Nasional Center for Toxicological
Reveqrell (background) ix uniguely
equipped 1o howse a nationul
hiotechnrlogy demonymrarion projece. The
Facility has over 400,000 sy. fr. of high-

level cumtainment space.

biotechnology industry. |m particelar, FIDA his
publicized its intentions 10 focus nn assisting
bivtechnulogy companics, . .

FDA's approach invalves the use ol its National
Cemer for Towicological Rescarch, an intemationiliy
eecopnized luboratory whose sole mission is reseurch—
wilh oo regulitory responsibilities. In complying with
the requirements of the Federal Technology Transicr
Actof 1986, FDA has authorlzed NCTR 160 enier lnto
eoaperative research and developmant agreemenis with
industry, with the intent uf moving valuahle, federally-
funded rescarch inio the markerpiseg,

NCTR's multi-disciplinary research programs lucused
on risk aysessmunt, U8 woll-equipped labortories,
HKNLO00 =q.01. of high-contuinment space, and thu
support of the University of Arkinsas and the NCTR
Assoviated Liniversities, combine 1o offer a unique
opportunity o murure commercial hinlcchnology
reseurch and development in cenlral Arkansas.

T the Bull of 1989, the Arkansas Science &
Technology Authority prepared 1o conduct u feasihility
study and muster plan for a Natinnal Biotechnology
Conperative (NBC) lo be located at NCTR. The

NCTR's nwilti-dixciplinary research
pragrams focised on nisk asséssment can
xerve us a foundation o the growih of the
biotechnotogy indusiry.



Planning for the Future

fcasibility study will asscs (ke need for such a mational
biotechnology demonstration project and resull in a

well concept for the NBC. The master plan
will detail sclities and cquipment requirements.

U.S. Sensior Dale Bumpers, a long-1ime advocatc of
ihc project, has pushed for funding through FDA
appropriations since March 1988,

Together with ULS, Food and Drug Administration
Commissioner Frunk Young (who included this project
in the FDA's Plan of Action IIT), U.S. Scn. Orrin TTatch
{R-Utah) and others, Senaior Bumpers has work (o
increasc the international competitivencss of the US.

‘Ihe National Biotechnology Cooperative would be
the first dcmonstration project of its kind with.a
national apenda and scope.

By laking advantage of the available high-

containment laboratory space along with research
suppori services and equipment, new hiotech firms
cuuld substantially reduce their early-stage operating
Costs.

Established firms could leverape their rescarch dollars
through on-sile cooperative R&D agrecments. Adding
1o this foundation the cooperution and ¢ovrdination of
the [ederal regulatory agencies could result in more
efficient commercialization of new products with
bencfits to consumers around the world.

The objective of this demonstration project is 1o
overeome fdentificd barriers (o the commercializtion
of hiotechnology products,

In effect, the larger project may be seenasa
composite of smaller ciforts, each dirccied toward
barriers identified by the U.S. Congress Offive of

Defined barriers to commercialization of biotechnology products

e Patent ® Lackof
ihm -_ ’ m M i

The efior! cvisions the uiilization of the facility and other resuurces t develop innovative approaches (0
address each of these barriers. Expertise would be drawn heavily from scademis, industry, statc and local
governments, and severnl agencies af the lederal povernment.

Tt is anticipated that the fcasibility study and master plan for the National Biotechnology ounpmmnwﬂlﬁ

underway in Ociober 1989,
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The Cotton Club

Arkansas researchers harvest answers

An inecreased necd o profitably
produce colton has enhanced
Arkansas' position in the glohal cotton
markatplace, thunks o stepped-up
research [oeused on cotton-production
technology.

Arkunsas' lead in cotton rescarch
began early in the decide and was
bousted in 1987 whin Arkansas farmers
produced their higgest collon ¢ropin
10 vears. The harvest captured the
atteniion of the nation as the second-
largest yields of record - 786 pounds
ol collon per acre - were recorded,

According o figures released by
the University of Arkansas' Apri-
Eeonomic and Rural Sociology
Drepartment, soybeans and rice arc
listed us the (op cash crops in the state
and coton holds a respectable third
place listing. More than LUO4 million
couion hales, averaging 4&0-pounds
perx bale, were produved in the statcin
1954,

ASTA has funded three rescarch
granis that swecp the pamuol of
problems and Innovative solotions
coneerning profitable, saentiliccotion
production.

Dir. Derrick Onsterhuis, a Division
of Apriculture plant physiologist &l
the Universily of Arkansas,
Fayetteyille, concentrales his research
on the nulritional needs wnd habital
requirements of colton planis.

Early results from Qosterhuis’
research show the carbohydrale or
“food” needs of the cotton plant begin
1o decline hefore the cotion fully
MAatures,

Ousterhuis’ applicd rescarch grand,
funded with a $20,082 ASTA grant,
milched by the Altheimer Foundation,
Is aimcd ut manapement ol “laic-scason
cotton.”

In corrently acoepied practives,
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furmers apply a variety of chemicals -
including nitrogen - and frrigate the
plant during all phases of growih up
until a few davs before harvesiing.
Oosterhuis” rescarch is aimed ait
pinpuinting the exacl requircmen s
ol the plant, which could save farmers
time and moncy spenl on lertilizmng,
irrigarion and pesticides late in the
2rowing cycle,

The university's agii-econmnic
slantstics show estimated sconomic
henelits rom this lype ol mansgement
would boost cotton returns by $42 per
acre, brmping in an wdditional 527
million each year. ‘The collon lint
brings in un estimated $250 millicn
annually and cin claim credit for
indirect economic hencliis valoed au
more thin SLOS billion in Y87,
according to wniversity caleulutions.

“If we cin take away just onc of
these lasi-minuic spplivations, yon're
talking about saving miflions of dollixs
around (he state,” he said.

inKelso {Desha County), Dr. Scott
MeComnell i thinking along the same
lines.

McComnell, a researcher al the
Southeust Resedrch and BExtension
Cenlcer, is working on evaluating the
increased production vitlug of upplying
one company’s produg 10 ¢ollon

McComnicll's research, funded by a
FHLO5Z ASTA prant maiched by BASF
Wyundotte Corp., is designed o
evafunte the nulntional wilveof adding
chemical treatments dirceily 1o the
leaves ([oligr feeding).

Whileall rescarchis important and
is vital to continued suceess, [avorable
resulls cannol be guaranteed.

In MecConnell's casc, the produet
he s studying, PTX, did nol achicve
the harvest-boosting success both
BASF and McConnell hird hoped,

Agconlimg 1o McConnell's data, the
majority ol which was collected since
1988, PTA las nut drastically increasod
the cotton plunt’s ability 1o “make a
hetter plant.”

"It doesn’t always turn oul the way
you wanl it 10, McConmmell said,
Howevel, his reseurch should prove
vitluable (o BASE in fulure product
marketing and product eviluarion.

While MeConnell and Oosterhuis
struggle with making the best of
available resources, another UAF
seieniistis working on hiow 1o make a
hetter cotlon plant.

Dr, Jumes McBonald Siowarl is
Studying & complicated pene theory
and experimenting with hybrids to
create a cotton plant (hil will grow
faster und will produce more
predictable harvests,

Stewart's rescarch, perlormed sl
TFAF, is complexand involves retracing
# cotton’s penetic linc, using
painsiaking cross-hreeding processes
that often toke severil Frowing seasons
o cvaluale.

Generally speaking, Stewart 1s trying
tir make the plant isell more cilicient,
by senctically telling the plantto take
on more carbon dinxide, needed to
produce nutrients, and process il
(puicker, While Stewart’s rescarch and
subscquent applications may only
slightly change the plant’s ability 1o
tuke onearbon dioxide, smail changes
could make a big difference.

Eurly results arc slow and
unprediciable.

“There is an off chanue that you'll
find what you're looking for the first
time around, hut it's unlikely,™ Stewarl
gaid, “You jusl keep trying, That's
what research is all about.”



Reaping
Results

Dr. Derrick Gasrerfiuls,
{top right) rates the
percentage of holl
aprenntgs as part of the
September 1985 end-gf-
Seayon crops al the
Aliheiner fields near
Pine Bluff, (UAF
Cowurtvey Phoro)

A complerely
compurerized, poriable
machine, which
mistres phorosynthesis
(boticn left)helpy cotion
researchers further siidy
growih mechanics, (UAF
Conirtsey Pheoe)

Ty Kelvo, at the
Southeast Branch
Experiment Station;
Research Specialivi
Sreve Frizzell (borom
mght) applies a "top
dressing” of nitrogen io
cotfon plants. (Staff
Phoro)


































